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(57) Abstract: A phosphodiesterase IV inhibitor which contains 
as an active ingredient either a pyridylacrylamide derivative 
represented by the following formula (I): (I) (wherein Ar 1 
(I) represents (un)substituted pyridyl; Ar 2 represents phenyl 

substituted by alkoxy, etc.; R 1 represents hydrogen, alkyl, or 
aryl; R 2 represents hydrogen, alkyl, cyano, or alkoxycarbonyl; R 3 
represents hydrogen or optionally substituted alkyl; X represents 
oxygen or sulfur; A and B are the same or different and each 
represents hydrogen, hydroxy, alkoxy, or alkylthio, or A and B both in cooperation represent oxo, thioxo, etc., provided that when A 
is hydroxy, then B may be 1 -alkyl imidazol-2-yl; and n is an integer of 1 to 3) or a pharmaceutically acceptable salt of the derivative. 
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Testis tf u swr* u ;H7$ H^##:x«^©m#w^s^$n§^^^ 

5 (2) MtB^; (I) fcl&^T, Ar^MftXtt^iKftCOtrU^VafiSSU Ar 2 
^gRtfr U — SSfitiS 1 ~ 3 fi©f^Tt^$n;'5:tl7x 
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TMTfeSft^ilH 5£ (I) {Cl43ViTA3SttXB^I^bT^V 
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if IV Pfi«M©^#*S:^Mib^oV^TraT§o 

to. img~2g&. i um.mizfttfT<Dmm-t)mmx*$>z> 0 
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->yat;i/-fe;vn-x, ^Urtz^n-;^ x^;Hr;i/n-7„ ^Utfx;wtfnu 

5 Dft^J] 

10 ^^U;i/«^-hU^A, *:a]/->^>. yatlMxXfJK ^'JVM 
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15 ^'J3- ;k 
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h^onm 7 p akV>^Uxi— ;k ^ijx5 : U>^'Jn-jl/f^^5l 

14 



WO 03/086396 



PCT/JP03/04227 



#§B»«Kk *I©TO©S?|T^5#I2 002-99491 (DmWM\zM 



5 F tft^Gl 1 ) 



4 h+->7i^75> 1. 58g (8. 7mmol) , y7/Sl 0. 82g 

(9. 6mmol) ^pWI/^VAT^ F 10ml fcl&^U ^T^^T^x^P 
20 ;i/U>^>TxF 1.51ml (9. 6mmolK h Ux^;K75 > 1. 34ml (9. 6mmol) Sj® 

fyft^&zu^ytf^yst— (zuu^jia ■. y—)i=\9 : D till, 

2-v-TZ-N- (4-*h*is*h3rz/7^*^)V) 7"fe hTS. H 0. 97g (45 
25 X) 
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'H-NMR (CDCgfi: 2.80 (2H, t, J=7Hz), 3.32 (2ft s), 3.48 (3ft s), 3.53 
(2ft td, J=7, 6Hz), 5.16 (2H, s), 6.11 (1ft br), 7.00 (2ft br d, MHz). 
7. 12 (2ft br d, J=9Hz) 

F 0. 96g (3. 87mmol) \Z3L? J —)V 10 ml, 3 - fc!U > ? >^;Wt;V5 f fc H 0. 
62g (5.8mmol)S:D?t!^U> ? >l?i^0^-, 19 mmiumM^VTco ^S3££MJ£ 

^y- ;l ,=19: i) -effi^^ ^^bU^M^#I 0. 83g (64*) £#fco 
10 14^:mp 105-106 'C (i^x^-^^) 

] H-NMR (CDCI3) <5 : 2.87 (2ft t. MHz), 3.48 (3ft . s), 3.66 (2ft td, J=7, 
6Hz), 5.17 (2ft s), 6.42 (1ft br), 7.02 (2ft br d, J=9Hz), 7.16 (2ft br 
d, J=9Hz), 7.45 (1ft dd, J=8, 5Hz), 8.33 (1ft s), 8.41 (1ft ddd, J=8. 2, 
2Hz), 8.73 (1ft dd, J=5, 2Hz), 8.94 (1ft d, J=2Hz) 

15 wmm2 



mk-.w 115-120 *c (x^y— ;v-x— j-)V> 

20 'H-NMR (DMS0-d 6 , 100*0 6 : 2.87 (2ft t, J=7Hz), 3.07 (3ft s). 3.71 (2ft 
t, J=7Hz), 3.73 (6ft s), 6.73-6.89 (3ft m), 7.52 (1ft s), 7.60 (1ft dd, 
J=8, 5Hz), 8.29 (1ft d, J=8Hz), 8.71 (1ft d, MHz), 8.92 (1ft d, J=2Hz) 

(E) -N-^^;i^3- (3-lfU -N- (3, 4, 5- h U * b*zsy x.ttM -2-7w<> 
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• HCl 

3,4, h+^>X7;Vfk H 9. 80g (50mmol) , nhn^^>18mL 

KST^^^A 4 llgmMM 38ml (DM^M* 2 P^HJnayKftbfc. Rjs&Jfc 
£«JEETfc:i«H8&» BS&K: 10% 7jcmYb± h U VJ*7mm&taX-. V>2uu*5> 

^m^vtiyM^A^u^b^y^— (^dd^^» ism 

Sbh7>7.-3.4 5-hU^h^-i3-— hUTs^Uy 4 96g (4M0 
tttK : mp 116-118 *C (x^/-;i/) 

'H-NMR (CDCljJS: 3.91 (6ft s), 3.92 (3ft s), 6.77 (2ft s), 7.54 (1ft d, 
10 J=13.6Hz), 7.94 (1ft d, J=13. 6Hz) 

h^>*-3,4, 5-hD.* h*>'-B-~hU^U> 4. 78g (20mmol) (D^h? 

kFD77> 20mi mm&. K&imTtomfcVT-v&yji'^-VJ* i.52g© 

^N^fc Fo77> 20ml MttiTUfc. Mt? 3 BSWtJilfc^ RjtSS^ 
fc*?frSi#T* tK 1. 5mh 15% HJ ->AtK^ 1. 5mh tK 4 5ml 

ffig*Bk 3, 4, 5- HJ ;* h^>7i^f;i/75 >©mflM£%£#fco 
20 CCD 3,4, 5-HJ* h^>7x^75 >OtM«©f h7 k H077> 30 

mi m&&* mMrfizmm^mm^mmTkm m^sm. 12. 5mi k m ^m. 6. 2mi 

ZmtTtUZ-, 60t:-e3BtraS^$ii:T-a-^bfc] Kim*.* 17 P#raJK#l/&. R 
Fm&mJ3Er\zWffils* Mfc5((^TtTh7k KD77> 40ml , #7 
> - *^)V7s)V7 J Y^yzfVyZT, 12ml &Jq*.&8t 17»0llibfc. 
25 R**t£?&aflSbi*/— ;i/SrJP^.asS^M$^ MJETi-^Ufcc SIMf^ 
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«U *g8E£a*BEg5fe^ N-p<^;V-3, 4, 5- h U * h*5/7x^7 5 > 1. 61g 

5 ^ifii^titffco 

'H-NMR (CDCgS: 2.47 (3H, s), 2.68-2.91 (4ft m), 3.82 (3ft s), 3.86 (6 
ft s). 6. 41 (2ft s) 

N-pWP-3, 4. 5- h U * h^z/^rc^^KT 5 > 1. 60g (7. 1 lmmol) b^> 
X-3-(3-b°U^;0 TPVfrM l. 17g ^v^^V^A/S F 8mlKS#U *k 
10 tftm$FF\Zi?X.^)WJ >Wtisy~ H 1. 3mk h U z&)V7 =x > 2. 2ml ^JH^iDx. 

, M*T?n^B8«s^bfc- fcmm\zMmmw7k%Dn?i, ^uu^>-vmmv 

-3- (3-tf U $?;M -N- (3, 4, 5- h U * h^r^x^^M -2-yD^>f75 H 2. 37g 
15 (94%) ^7 ; EJl/7 7Xtl/Tffco ^d©t>© 1. 80g fc&gfl2K3§ * 

-&*1.59g (5730 

14^:mp 164-171'C (iixfjV-^^/-;!/) 

'H-NMR (DMS0-d & 150*0 6 : 3. 04 (2ft t, J=7. 1Hz) , 3. 25 (3ft s) , 3. 87 
20 (3ft s), 3.94 (2ft t, J=7. 1Hz), 3.99 (6ft s), 6.75 (2ft s), 7.24 (1ft d, 
J=15.6Hz), 7.59 (1ft d, J=15.6Hz), 7.67-7.71 (1ft m), 8.24-8.28 (1ft m), 
8. 76-8. 78 (1ft m) , 8. 99 (1ft br s) 
iilM4~4 0 

25 SBi^4 
4k&M l 0 
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OCH 3 



(10) 



ffijt : mp 150-155*0 (X^/— M 

■H-NMR (DMSO-de) 6 : 2. 78 (2ft t, J=7. 4Hz) , 3. 35-3. 45 (2ft m) , 3. 74 (3ft s) , 
3. 79 (3ft s), 6.77-6.82 (lft m), 6. 88-6. 94 (lft m) . 6.92 (lft d, J=15. 9Hz), 6.9 
5 6-7. 04 (lft m) . 7. 58 (lft d, J=15. 9Hz) , 7. 97-8. 05 (lft m) , 8. 49 (lft t, J=5. 7H 
z) , 8. 62-8. 67 (lft m) , 8. 82-8. 86 (lft m) , 9. 09 (lft br s) 

fb^l 1 



10 1M£ : mp 135. 5-136. 5X: (tfX5 1 ;i/-A^» 

'H-NMR (DMSO-de) <5 : 2. 68 (2ft t, J=7. 7Hz) , 3. 29-3. 38 (2ft m) , 3. 73 (3ft s) , 
3. 78 (3ft s), 6.45 (lft dd, J=8. 2, 2. 3Hz) , 6. 54 (lft d, J=2. 3Hz) , 6.71 (lft d, J=l 
5.9Hz), 7.03 (lftd,J=8. 2Hz), 7.41-7.49 (lftm), 7. 45 (lft d, J= 15. 9Hz), 7.94 
-8. 00 (lft m) , 8. 19 (lft t, J=5. 6Hz) , 8. 53-8. 56 (lft m) , 8. 74 (lft br s) 

15 mmme 
it&mi 2 
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'H-NMR (DMSO-ds, 100*0 6: 1.13 (3E t. J=7. 3Hz) , 2.80 (2H, t, J=7. 3Hz) , 3. 
45 (2fU J=7.3Hz), 3.63 (2H, t, J=7. 3Hz) , 3.70 (3H, s), 3.74 (3H, s), 6.75(1 
Edd, J=8.3, 2.0Hz). 6.82 (lft d, J=2. OHz) , 6.83 (IE d, J=8. 3Hz) , 6.96 (lft d. 
5 J=15. 6Hz), 7. 32-7. 36 (lftm), 7.38 (IE d, J=15. 6Hz), 7.89-7.92 (lftm). 8.4 
8-8.51 (lftm), 8. 71 (lft br s) 

it^mi 3 



10 m% :mp 160-163^ (x^y— M 

'H-NMR (DMSO-dg, 120*0 <5 : 2.85 (2ft t, J=7. 2Hz) , 3.01 (3ft s), 3.61-3.69 
(2H, nO , 3. 75 (3H, s) , 3. 77 (3ft s) , 6. 78 (IE dd. J=7. 1, 2. OHz) , 6. 85 (IE dd, 
J=8. 0, 2. OHz) , 6. 93 (IE dd, J=8. 0, 7. 1Hz) , 7. 10 (1H, d, J=15. 6Hz) , 7. 39 (IE 
d, J=15.6Hz), 7.54-7.61 (lftm), 8.19 (IE d. J=7. 4Hz) , 8.59 (IE d, J=4. 8Hz) , 

15 8.83 (lEs) 



: mp 84-88-0 mSt^)V-^^» 
20 'H-NMR (DMSO-de, 100*0 6: 2.76 (2ft t, J=7. 3Hz) , 2.96 (3ft s), 3.59 (2ft 
t, J=7.3Hz), 3.68 (3ft s). 3.76(3Es), 6.39-6.47 (2ft nO. 6.93-7.05 (2Em). 




• HCI 




20 
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7. 28-7. 41 (2H, m) , 7. 88-7. 98 (1ft m) . 8. 50-8. 52 (IE m> . 8. 72 (1ft br s) 

i\&mi 5 




5 :mp 153-156*0 (x^ j —)V) 

'H-NMR (DMSO-de, 1200) 6: 2.82 (2ft t, J=7. 1Hz) , 2.99 (3ft s), 3.65 (2ft 
t, J=7. 1Hz), 3. 66 (3ft s). 3. 75 (3ft s). 6. 69 (lft dd, J=8. 7, 2. 9Hz) , 6. 75 (1ft d, J 
=2. 9Hz), 6.83 (lft d, J=8.7Hz), 7.08 (lft d, J=15. 6Hz) , 7.37 (lft d. J=15. 6Hz) 
, 7. 59 (lft dd, J=7. 9, 5. 1Hz), 8. 19 (lft d, J=7. 9Hz), 8. 59 (lft d, J=5. 1Hz), 8. 
10 83 (lfts) 

m&m 1 o 
\Y&m 1 6 




15 'H-NMR (DMSO-d 6 , 100*0) d : 1.20 (6ft d, J=6. 7Hz) , 2.80 (2ft t, J=7. 3Hz) , 3. 
52 (2ft t, J=7. 3Hz) , 3.70 (3ft s), 3. 75 (3ft s), 4.45 (lft septet, J=6. 7Hz) , 6. 
74-6.87 (3ft m), 7.07 (lft d. J=15. 6Hz) . 7.33-7.40 (lftm), 7.42 (lft d, J=15. 
6Hz), 7.95-7.99 (lftm), 8.49-8.53 (lftm), 8.76 (lftm) 
W8M11 

21 



WO 03/086396 




PCT/JP03/04227 




OCH 3 



(17) 



'H-NMR (CDCI3) 6 : 2. 84 (2H, t, J=6. 9Hz) , 3. 61-3. 71 (2ft m), 3. 78 (6ft s) , 6. 
5 13 (1ft br s) , 6. 34-6. 39 (3H, m) , 6. 44 (lft d, J=15. 7Hz) , 7. 28 (1ft dd, J=7. 9, 
4.8Hz), 7.60 (1ft d, J=15. 7Hz), 7.75 (1ft d, J=7. 9Hz) . 8.53 (lft d, J=4. 8Hz) , 
8. 68 (1ft br s) 

\t^m 1 8 



'H-NMR (DMSO-d 6 , 10(TC) 6 : 2. 79 (2H, t. J=7. 3Hz) . 2. 97 (3ft s) , 3. 65-3. 73 
(2ft m), 3.69 (6ft s), 6.29 (lft d, J=2. 4Hz), 6.40 (2ft d, J=2. 4Hz) , 7.04 (1ft 
br), 7. 29-7. 40 (2ft m), 7.92-8.01 (lftm), 8.50-8.52 (lftm), 8.74 (lft br s) 

15 

it&m 1 9 




o 




(19) 
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14^ : fflft 

'H-NMR (DMS0-d 6 , 10(TC) 6: 1.75-1.97 <2H.nO, 2.50-2.55 (2H.nO. 3.02 (3H 
,s). 3.46 (2Et. J=7.2Hz). 3.71 (3H, s), 3.73 (3Es). 6.70-6.85 (3H. m) . 7. 
09 (lft d, J=15.7Hz). 7.34-7.38 (lH.m). 7.44 (lft d. J=15. 7Hz). 7.95-7.99 (1 
5 ftm). 8.50-8.52 (lftm). 8.76 (lft d, J=2. 0Hz) 

mmm 1 4 

^2 0 



10 'H-NMR (DMSO-de, lOO^C) 5: 3.01 (3ft s), 3.74 (6fts). 4 61 (2ft s), 6.65- 
6.94 (3ft m), 7.38 (lft d. J=15. 6Hz), 7.57 (lft d, J=15. 6Hz) . 7.61-7.66 (lft 
m) . 8. 33-8. 37 (lft m) , 8. 60-8. 63 (lft m) . 8. 95 (lft br s) 

wmm 1 5 

\\&mi i 



: mp 182-186*0 (X— 
'H-NMR (DMS0-d 6 . 100°C) (5: 1.27 (3ft t, J=6. 9Hz) , 2.77 (2ft t, J=6. 9Hz) . 2. 
99 (3ft s). 3.67-3.73 (5ft m), 3.94-4 03 (2ft m), 6.71-6.84 (3ft m). 7.04-7. 
14 (IE m). 7.33-7.40 (lft m), 7.56-7.66 (lftm). 8.23-8.27 (lftm). 8.65-8 
20 . 67 (lftm). 8.92 (lft br s) 

w$mi 6 





•HCI 
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<k&m2 2 




OCH 3 



(22) 



tt« : mp 152-154*0 W n o ;* ^ >_^-+h» 

'H-NMR (CDCI3) 6 : 2. 78 (2H, t, 1=6. 7Hz) , 3. 54-3. 64 (2ft m) , 3. 87 (3H, s) , 5. 
5 14 (2ft s), 5.64 (lftm), 6.32 (IE d, J=15. 7Hz), 6.75-6.88 (3E m) , 7.22-7.4 
5 (6Em), 7.59 (lft d, J=15. 7Hz), 7.73-7.79 (lftm), 8.56 (lft dd, J=4. 8, 1. 7H 
z), 8. 70-8. 71 (lft ra) 
IBS^l 7 
it^2 9 



: mp 138-14(TC (^x^;V-^\^it» 
'H-NMR (DMS0-d 6 , 15(TC) 5 : 2. 79 (2ft t, J=7. 1Hz) , 2. 99 (3ft s) . 3. 67 (2ft 
t, J=7. 1 Hz) , 3.69 (3ft s), 3.73 (3ft s), 6.70-6.84 (3ft m), 7.02 (lftd, J=15 
.6Hz), 7.29 (lftd, J=15.6Hz), 8.02 (lftbrs). 8.48 (lftbr s), 8.62 QEbr 
15 s) 

m&mi 8 
fc&m3 0 




(29) 
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: BP 124. 5-125. 5*C ffim^)l'-'stt>) 

fl-NMR (DMSO-de, 150*0 6 : 2. 47 (3ft s), 2. 79 (2ft t, J=7. 2Hz), 2. 99 (3ft s 

), 3.66 (2H,t, J=7.2Hz), 3.70 (3ft s). 3.74 (3ft s). 6.71-6.93 (4ft nO. 7.19 
5 (lft d, J=8. 1Hz), 7.31 (lft d, J=15.8Hz), 7.77 (lft d, J=8. 1Hz) , 8.55 (1ft br 
s) 

WBM 1 9 
fi^<»3 1 




10 m% : mp 81-84^ (^nn^^>-^t» 

'H-NMR (DMS0-d 6 , 150*0 5: 2.80 (2ft t, J=7. 2Hz) , 2.98 (3ft s), 3.64 (2ft 
t,J=7.2Hz), 3.69 (3ft s). 6. 81 (2ft d, J=8. 4Hz) , 6.95 (lft d, J=15. 6Hz) , 7.12 

(2ft d, J=8.4Hz), 7.33 (lft d, 1=15. 6Hz), 7.29-7.37 (1ft m), 7.88-7.93 (lft m) 
, 8.48-8.50 (lft in), 8.69-8.70 (lftm) 

15 W£M2 0 
it&®3 2 
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14^ : mp 81-84*0 mm^)l-^^» 

'H-NMR (DMSO-de, 100*0 <5 : 2. 83 (2a t, J=7. 3Hz), 2. 95 (3a s), 3. 66-3. 73 (2 
anO, 3. 71 (3H, s), 6.70-6. 82 (3am), 6. 98-7. 20 (2a m) , 7. 32-7. 40 (2H, m) . 7.9 
4-7. 98 (IE nO , 8. 49-8. 52 (IE m) . 8. 73-8. 74 (ia m) 
5 SB£092 1 

it-sms 3 




'f4*fc : mp 165-167*0 <m&X&)V-*\tt>) 

'H-NMR (DMSO-d,, 15(TC) 6 : 2. 77-2. 83 (2E m) , 3. 00 (3H, s) . 3. 64-3. 72 (2H, m) 
10 , 3. 68 (3a s). 3. 73 (3a s), 3. 92 (3ft s). 6. 71-6. 84 (3ft m), 7. 03 (lft d, J=15. 9 
Hz), 7. 37 (lft d, J=15. 9Hz), 8. 34 (1H. br s) , 8. 89 (lft br s), 8.97(lftbrs) 
M»J2 2 
^3 4 




15 : mfc 

•H-NMR (DMS0-d 6 . 150*0 6 : 2. 79 (2ft t, J=7. 2Hz) , 2. 99 (3ft s) , 3. 67 (2a t. J= 
7.2Hz), 3. 69 (3a s), 3. 73 (3a s), a 88 (3ft s). 6. 71-6. 84 (3ft m), 6. 98 (lft d, 
J=15.6Hz), 7. 32 (lft d, J=15.6Hz), 7. 53 (lft br s) , 8. 23-8. 24 (lft m) , 8. 32 (lft 
br s) 
20 SSB£fliJ2 3 
<t&%)3 5 
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: W 71-74"C mmx.^)v-^^r» 

'H-NMR (DMSO-d,, 100*0 6 : 2. 77 (2R t. J=7. 0Hz) , 2. 98 (3ft s) , 3. 61 (2ft t, J= 
7.0Hz), 3. 68 (3ft s), 3. 72 (3ft s), 3. 74 (3ft s), 6. 58 (lft s). 6. 74 (lft s), 6.93 
5 (lftd. J=15.6Hz), 7. 28-7. 36 (2ft m) , 7. 85-7. 89 (lft m) , 8. 48-8. 50 (lft m) , 8.68 
(lft br s) 

it&m3 6 



10 tt^:m7 7X 

'H-NMR (DMSO-de, 150*0 5: 2. 78-2. 85 (2ft m) , 3. 01 (3ft s), 3. 25 (3ft s), 3.4 
4-3. 49 (2ft m), 3. 63-3. 81 (4ft m) , 3. 74 (6ft s), 4 96 (2ft s), 6.48-6.53 (2ft n). 
6. 94-7. 02 (lft m). 7. 30-7. 39 (2ft m) , 7. 87-7. 91 (lft m) , 8. 48-8. 50 (lft m) , 8.7 
0 (lft br s) 

15 SBS092 5 
-fb^3 7 
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14^ : mp 93-95^ mm^JV-^\^» 

'H-NMR (DMS0-d 6( 150*C) 6 : 2. 78 (2ft t, J=7. 2Hz) , 2. 99 (3H, s) , 3. 64 (2ft t, J= 
7.2Hz), 5. 85 (2ft s), 6. 63-6. 76 (3ft m) , 6. 97 (lft d, J=15. 6Hz) , 7. 30-7. 37 (2ft m 
) , 7. 89-7. 93 (lft m) , 8. 48-8. 50 (lft m) , 8. 70 (lft br s) 
5 8ffi0!2 6 
9 



14^ : mp 105-107T; Wlf;W 

'H-NMR (DMSO-de) (5 : 2.77 (2ft t, J=7. 2Hz) , 3.36-3.47 (2ft m), 3.69 (3ft s), 
10 3.75 (3ft s), 6.68 (lft d, J=15. 7Hz) , 6.69-6.75 (2ft m). 6.84-6.90 (lftm), 7 
.34-7.41 (lftm), 7.42 (lft d, J=15. 7Hz). 7.70-7.86 (lftbr), 7.86-7.92 (lft 
m), 8.49-8.52 (lftm), 8.69-8.70 (lftm) 
«BtM2 7 



14^:mp 144-146*0 (X^/-;W 

'H-NMR (DMSO-de) <5 : 2.75 (2ft t, J=7. 2Hz) , 3.34-3.47 (2ft m), 3.68 (3ft s), 
3.74 (3ft s), 6.72-6. 78 (2ft a), 6.86-6. 92 (lftm), 6.94 (lft d, J=15. 9Hz) , 7 
.57 (lft t, J=15.9Hz), 7.95-8.02 (lftm), 8.45-8.52 (lftbr), 8.61 (lft d, J=8 
20 . 1Hz), 8.83 (lftd, J=5.4Hz), 9.08 (lft s) 

mm 2 8 
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1 




tt^:mp 90-92°C (^dd*M-^U , » 

'H-NMR (CDCI3) <5 : 2. 88 (3E t, J=6. 8Hz) , 3. 64-3. 70 (2H, m) , 3. 80 (3H, s) , 5 
5 .80-5.90 (lft br), 6.40 (IE d, J=15.6Hz), 6.77-6.83 (3ft m), 7.24 (1ft t, J 
=7. 8Hz) , 7. 27-7. 31 (lft m) , 7. 61 (lft d, J=15. 6Hz) , 7. 74-7. 78 (1H, m) , 8. 53- 
8.56 (lftm), 8.69-8.71 (lftm) 

wmm2 9 

{^#J4 2 




10 

: mp Sl^t; (^ nn^l/A-x— r)V) 

'H-NMR (CD3OD) 5 : 3.77 (3ft s). 4.45-4 49 (2ft m), 6.77 (lft d, J=15. 9Hz), 

6.79-6.92 (3ft m), 7.24 (lft t, J=8. 1Hz) . 7.43-7.50 (lftm), 7.59 (lft d, J=15 

. 9Hz) , 8. 01-8. 08 (lft m) , 8. 49-8. 52 (lft m) , 8. 71 (lft br s) 
15 $SB£#I3 0 
fc£*4 3 
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o 



OH 



: mp 160-162^ &9J-)V) 
'H-NMR (CD 3 0D) d : 3.85 (3a s), 4.41 (2H, s), 6.72-6.81 (2ft m), 6.75 (1H, 
d, J=15. 9Hz), 6.90-6.92 (lft m), 7.46 (1H, dd, J=8. 0, 4. 9Hz), 7.59 (1ft d, J=l 
5 5. 9Hz) . 8. 00-8. 07 (1H, m) , 8. 50 (lft dd, J=4 9, 1. 5Hz) , 8. 71 (lft d, J=2. 1Hz) 
8B&093 1 
^4 4 



m% : mp 168-170^ U^y— )V) 
10 'H-NMR (DMSO-d, 100*C) 6 : 2. 80 (2ft t, J=7. 0Hz) , 3.60-3.80 (llftm), 4.1 

0-4.30 (2ft m), 6.72-6.86 (3ft m), 7.05 (lft d, J=15. 3Hz) , 7.40 (lft d, J=15. 3 

Hz), 7.63 (lft dd, J=8. 1, 5.1Hz), 8.22-8.27 (lftm), 8.60-8.64 (lftm), 8.87 
(lft s) 

m£M3 2 
15 it&m4 7 




(44) 
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: mp 174-176*C 

'H-NMR (DMSO-de) 6 : 2.74 (2H, t, J=7. 4Hz) , 3.30-3.42 (2ft m), 3.78 (3H,s), 
6.67-6.86 (3H.ui), 6.71 (lft d, J=15. 9Hz), 7.41-7.48 (lft m), 7.45 (lft d, J=l 

5.9Hz), 7.94-8.00 (lftm), 8.21-8.27 (lftbr), 8.53-8.56 (lftm), 8.56 (lft 
5 s), 8.75 (lft d, J=2. 0Hz) 
3 

fc£-%4 9 



:mp 113-115T: (Tizh» 
10 'H-NMR (DMSO-d 6 , lOOr) a : 2.75-2.82 (2ft m), 2.98 (3ft s), 3.60-3.68 (2 
ftm), 3.68 (3ft s), 6.77-6.84 (2ft m), 6.98 (lft d, J=15. 7Hz) , 7.09-7.16 (2H 
,m), 7.30-7.36 (lftm), 7.34 (lft d, J=15. 7Hz) , 7.89-7.96 (lftm), 8.48-8.52 
(lftm), 8.71 (lftd, J=2. 1Hz) 

15 M5 0 



tt^:mp 185-187^ (^^7— )V) 

'H-NMR (CD 3 0D) <5 : 2. 85 (2ft t, J=7. 2Hz) , 3. 57 (2ft t, J=7. 2Hz) , 3. 70 (3ft s) , 6 
. 59-6. 73 (3H, m) , 6. 92 (lft d, J=15. 9Hz) , 7. 63 (lft d, J=15. 9Hz) , 8. 06-8. 13 (lft m 
20 ), 8.80-8.83 (2ft m), 9. 06 (lft s) 
SBsM3 5 





•HCl 
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<b€r« l 




'H-NMR (DMSO-d 6 , 100*0 <5 : 2. 75 (2E t, J=7. 5Hz) . 3. 02 (3H, s) , 3. 66 (2a t, 
5 J=7.5Hz), 3. 73 (3ft s), 6. 64 (IE dd, J=8. 1, =2. 1Hz) , 6. 72 (lft d, J=2. 1Hz) , 6.82 
(lftd,J=8. 1Hz), 6.95-7. 17 (lft m), 7. 41 (lft d, J=15. 7Hz) , 7. 52-7. 82 (lft m) , 8 
.17(lftm), 8. 59-8. 61 (lft m) , 8. 85 (lft m) 

mmms 6 



'H-NMR (CDCI3) 6 : 2. 29 (6ft s) , 2. 79 (2ft t, J=6. 9Hz) . 3. 58-3. 68 (2ft m) . 4. 80 
(2ft s), 5. 88 (lft m), 6. 41 (lft d, J=15. 7Hz), 6. 89 (2ft s), 7. 29-7. 51 (6ft m) , 7. 
62 (lft d, J=15. 7Hz) , 7. 74-7. 77 (lft nil , 8. 55 (lft dd, J=4 8, 1. 5Hz) , 8. 71 (lft d, J 
15 =1. 9Hz) 

5 
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mt : mp 113-114T: «X^Wa^» 

'H-NMR (CDCgfi: 2.85 (2ft t, J=6.8Hz), 3.66 (2a td, J=6. 8, 6.8Hz), 3. 
87 (6ft s), 5.73 (lft br), 6.39 (1ft d, J=15. 6Hz), 6.74-6.86 (3ft i), 7. 
5 30 (1ft dd, J=7.6, 4.9Hz), 7.62 (1ft d, J=15.6Hz). 7.77 (IE ddd, J=7. 6 
, 2.2, 1.7Hz), 8.56 (1ft dd. J=4 9, 1.7Hz), 8.72 (1ft d, J=2. 2Hz) 

mnm 3 8 

fci§r« 1 



10 HWi :mp 157-158X: (x^y— )V-Wm^)V) 

■H-NMR (CDCU 6 : 2.84 (2ft t, J=7Hz), 3.64 (2ft td, J=7. 6Hz), 5.01 (2H 
, s), 5.67 (1ft br), 6.38 (1ft d, J=16Hz), 6.94 (2ft d, J=9Hz), 7.14 (2H 
, d, J=9Hz), 7.29-7.45 (6ft m), 7.61 (1ft d, J=16Hz), 7.77 (1ft d, J=8Hz 
), 8.56 (1ft dd, J=5, 2Hz), 8.72 (1ft d, J=2Hz) 

15 ®B£M3 9 
<ffr£^6 2 




(61) 




- HCI 
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'H-NMR (DMSO-d 6 , 100*0 <5 : 1.89 (3ft d, J=lHz), 2.80 (2H, t, MHz). 2. 
95 (3ft s), 3.59(2E t, J=7Hz), 3.70 (3H, s), 3.72 (3ft s), 6.26 (1ft br 
s), 6.72 (1ft dd. J=8, 2Hz), 6.79 (1ft d, J=2Hz), 6.84 (1ft d, J=8Hz), 
5 7.34-7.38 (1ft m), 7.68-7.70 (1ft m), 8.44-8.45 (1ft m), 8.49-8.50 (1ft 
m) 

i\&ms 3 



10 tett : mvt 

'H-NMR (CDCgS: 2.05 (3ft d, J=lHz), 2.86 (2ft t, J=7Hz), 3.63 (2ft td 
, J=7, 6Hz), 3.87 (6ft s), 6.12 (1ft t, J=6Hz), 6.75-6.86 (3ft m), 7.25- 
7.34 (2ft m). 7.59-7.63 (1ft m), 8.49-8.54 (2H, m) 
1 

15 w&w 2 4 ^ tiftikn^} ut'a^n 3 6) zigmz&ionMtmT&zzi 
\z&v. 4t&®6 6*mrz 0 

ik&WQ 6 



14#t:mp 152-155^ J-)V) 
20 MIR (DMSO-de, ISO'C) <5 : 2. 75 (2ft t, J=7. 1Hz) , 2. 99 (3ft s) , 3. 66 (2 
ft t, J=7. 1Hz), 3.73 (6ft s), 6.64 (2ft s). 6.98 (1ft d, J=15.6Hz). 7.33 





och 3 . 



• HCI 
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(lft 4 J=15.6Hz), 7.34-7.40 (lft m), 7.92-7.96 (1ft m), 8.49-8.51 (1H, 
m) . 8. 72 (lft br s) 

mm.M4 2 

(Z) -N- (3-p< b^y^^-M -Z-7 x.=LJV-Z- (3-t! U v 5 ;!/) -2-^P^>§75 
5 H Wb^4»6 9) 




60% TK^Yfc^-hU^A 528mg, ^^tfcX^/M^^Jl' 2. 20g Rtf-x- h ^ 
kKD77> 100ml ©S^***iftTl«flHHWf«, MrWRc 3 -^>l/-f 
;HfU5» 2.01g*jDA.. ilt 18 l^waB^Ufc. R/ft^^£*zMc:&ir, @t 

awwtczKifcfttf- b U # a 4.40g/7K 22ml ;v 22ml ^ja^^res 

&£H*Si&U l^tbT(Z)-3-7a:n;W3-(3-t?U y;W-2-^P^>i • % 
15 1.00g(35%) 

'H-NMR (CD 3 0D)<5: 6.74 (lft s), 7. 35-7.52 (5ft m), 8.09-8.16 (lft m), 8. 
43-8.49 (lft m), 8.73-8.90 (2ft m) 
Jgfc«$c J; D— X£kt bt (E) -3-7rc~;i/-3- (3-tf U -2-^n^>t • % 
0. 40g (14%) #fe 0 

20 'H-NMR (CD 3 0D)<5: 6.73 (lft s), 7.27-7.50 (5ft m). 8.05-8.15 (lft m), 8. 

49-8.57 (lft m), 8.78-8.91 (2ft in) 

(Z) -Z-7^~)V-Z- (3-tf'J 5?;W -2-yn^>m ■ 1. OOg £ 3 h^r~> 

7x^^75 > 0. 60g £ Vxmm 3 fcJpDfc^*lC«fc t>Mft:£4b 1. 

33g(98%)£#fco 
25 : Jfttt 
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'H-NMR (CDCI3) <5: 2.66 (2R t. J=7Hz), 3.41-3.51 (2H, m), 3.79 (3H, s). 
5.50-5.68 (IE m), 6.34 (1ft s), 6.64-6.68 (2H, m), 6.73-6.79 (1ft m), 7 
.18-7.35 (7ft m), 7.52-7.58 (1ft m), 8.45-8.46 (1ft m), 8.57-8.60 (1ft ra 
) 

5 nmt4 3 

(E) -N- (2-* ^^)V) -3- (3-tf U z?)V) -2-yn^>§7$ H tfb<&#! 7 

2) 




h ^ >X-3- (3- fc° U S?;W T ^ ij 298mg Rt* N. N" 5 :*V 

10 —)V 324mg ^^?;i/*M75 F lQml te«S*U SMTl^fMi#tfc, #c 
ViT2-^h^'>7i^;V75> 302mg ^^T^B^L lB#^#b^:c K 

fe 0 ^^^U^H^^-tl 504mg (89S) £#fc 0 

15 'H-NMR (CDCgS: 2.91 (2ft t, J=7Hz) , 3. 59-3. 68 (2ft m), 3.84 (3ft s), 
6.14-6.34 (1ft m). 6.42 (1ft d, J=16Hz), 6.83-7.31 (5ft m), 7.57 (1ft d, 
J=16Hz), 7.72-7.78 (1ft m), 8.51-8.54 (1ft m), 8.69-8.70 (1ft m) 

®£t$J4 4~4 7 
®Bi#il4 4 

20 3 




♦ HCI 
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mt : mp 192-199*0 S—)V) 

'H-NMR (DMSO-d 6 , 100*0 <5 : 2.75 (2ft t, MHz), 2.99 (3H, s), 3.67 (2E 
t, J=7Hz), 3.74 (3E s), 6.60 (IE dd, J=8, 2Hz), 6.68 (IE d, J=8Hz), 6 

.77 (IE m), 6.89 (IE br s), 7.17 (IE d, J=16Hz), 7.38 (IE d. J=16Hz) 

5 .7.73 (IE dd, J=8, 5Hz). 8.39 (IE d, J=8Hz), 8.66 (IE dd, J=5, 1Hz), 
8.95 (IE s) 
§mM4 5 
ft&mi 6 



1 0 : mp 203-205^ U ? J 

•H-NMR (DMSO-de) <5 : 2. 65 (2H, t, J=7. 3Hz) , 3. 27-3. 39 (2ft m) , 3. 66 (3ft s) , 
6.31 (lft dd, J=8. 2, 2.5Hz), 6.39 (1H, d, J=2. 5Hz) , 6.72 (lft d, J=15. 8Hz) , 6. 
95 (lft d, J=8. 2Hz) , 7.40-7.48 (lftm), 7.45 (lft d, J=15. 8Hz) , 7.94-8.00 (1H 
, m) , 8. 18-8. 24 (lft br) , 8. 53-8. 56 (lft m) , 8. 75 (lft d, J=l. 9Hz) , 9. 43 (lft 

15 s) 

§5B£#I4 6 
it&W7 7 



tt^ : mp 82. 5-84. 50 (BfiX^W 
20 'H-NMR (CDCI3) 5 : 2. 87 (2H, t, J=6. 8Hz) , 3. 62-3. 72 (2H, m) , 4. 51-4. 55 (2H, m 
), 5.28 (IE dd, J=10. 5. 1. 5Hz), 5.41 (IE dd, J=17. 3, 1. 5Hz), 5.72-5.80 (1H 
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,br). 6.04 (IE ddd, J=17. 3, 10.5, 5.3Hz), 6.39 (IE d, J=15. 7Hz) , 6.78-6.84 
(3Em), 7.19-7.33 (2Em), 7.61 (IE d, J=15. 7Hz) , 7.73-7.80 (lH.nO, 8.53- 
8.57 (lEm). 8.71 (IE d J=l. 7Hz) 

mmm4 7 

5 fcl§r#j7 8 



'H-NMR OMSO-dg, lOOt:) <5 : 2.25 (3Es), 2.80-2.88 (2Em), 2.93 (3Es), 
3.64-3.72 (2Em), 6. 71-7. 15 (8E m), 7.19-7.28 (lEm), 7.33-7.40 (lEm), 7 
10 .37 (lH,d, J=15.2Hz), 7.94-7.99 (lH,m), 8.49-8.53 (lH,m), 8.73-8.74 (lEm) 
®Jj£M4 8 

(E) -N- (3-^>^^v-^^^^;W -3- (3-fcf U >W -l-'Ju^WLT ^ F tffc 
£4&8 2) (D-Biffc 



15 h 7 >X-3- (3- If U > J ;W g 1. 02g nn^^> 50ml ffi&\z 
, ^jf#TJc h U xf^7$ > 2. 37mK fcf/tn-OW? n U F 0. 84ml £JH2fcto 

% 1. 59s SJP^ 1 WrHHi»L/fc. M^^^tK^Jo^ ^na^ 

20 ^nn^^>-^-y->«fct)IIJfeaU«jg^k^Ki 1.70g (79» 
:mp 115-1 16"C (^nD/^>-^iJ-» 




C78) 




(82) 
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'H-NMR (CDCga: 2.87 (2H t, J=6.8Hz), 3.46-3.71 (2H, m), 5.06 (2ft s) 

, 5.73 (lft I), 6.37 (IE d, J=15.7Hz), 6.81-6.89 (3H, m), 7.21-7.46 (7H 

, m), 7.61 (lft d, J=15.7Hz), 7.73-7.79 (1H, m), 8.56 (lft dd, J=4. 8, 1. 
5Hz), 8.72 (1H, d, J=l. 9Hz) 
5 mM&\4 9 

(E) -N- (3, 4-5^ x^;W -N-^^;i/-3- (3- M U -JM -2-y°u^>M7 

5 K (4^m8 4) 



h ^ >X-3- (3- 1° U 5?;W X ^ U 9^ 326mg, 3, 4- v 5 ;* h 3r 
10 7x^P75> 390mg, 60* 7KmYb^h'J^A 80mg^>?X^I/>^U 

)lsi?*^)VJL-7^)V 2ml (D^tl^^T 24 BtW^#UfCo SJfc^rW-TK^n 

;i/=50:l)T?ffiS^, SM B B B b^^#) 278mg(43%) 
15 tt« : mp 84-86<C (B1x?^-aW» 

] H-NMR (DMSO-de, 150*0 6 : 2.78 (2ft t, J=7. 2Hz), 3.00 (3ft s), 3.67 (2 

H, t. J=7.2Hz), 3.69 (3ft s), 3.74 (3ft s), 6.72-6.75 (1ft m), 6.81-6.83 
(2ft m), 6.95 (1ft d, J=15. 6Hz), 7.31-7.36 (2ft m), 7.87-7.90 (1ft in), 

8.48-8.50 (1ft m), 8.69-8.70 (1ft in) 
20 £B&$| 5 0 

[3- [2- [©-S-O-lfU^W 7^'JD^75/] X5P;W 7x;**>] @£ 




(84) 
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( 1 ) (E) -N- (3-k K u^yaL^M -3- (3-b° U -JM -2-yo^>i7^ H© 

h ? >7.-3- (3-tf U S?;M U ;m 179g cd$^ o n y> ^ > 4. 8L SSSKfc, 
5 >Jc^«#TChUx^;i/T5> 584mK fcVtcK MDU h* 148ml £JH»J;5Ls 
15 ^m^b^io ^V^TMT^ 3-t HD+^7x^75 > • ^7jc^mm 

mgu* bTK^fem. x^ y o n&n bumb^ 25 1. 4g (78%) ^#^ 0 

t£K : flip 163. 0-164 5*€ (X^/ — )V) 
10 'H-NMR (DMSO-d^S: 2.70 (2ft t, J=7Hz), 3.40 (2ft td, J=7, 5Hz), 6.59-6 
.66 (3ft m), 6.73 (lft d, J=16Hz), 7.04-7.12 (1ft m), 7.39-7.45 (1ft m). 
7.46 (lft d, J=16Hz), 7.94-7.98 (1ft m), 8.24 (1ft t, J=5Hz). 8.52-8.56 
(lft m), 8.73-8.74 (1ft m), 9.25 (1ft s) 

(2) (1) Til 5 nfc (E) -N- (3-h F □+'>7x^5 1 ;W -3- (3-H U -2-^ 
15 a^>mr^ H 1. 07 g (4. 0 mmol) t^nn^^ 0. 52 g (4. 8 mmol) 

^f;i/^A7$ H 12 ml izmmV. ekM^U^A 1.66 g (12 mmol) £*nx., 

m^nm^mm^m o. 83 g (6 m zmc* 

20 144* : mp 102-104T: mM^JV) 

'H-NMR (DMS0-d 6 )<5: 2.78 (2ft t, J=7Hz), 3.44 (2ft td, J=7, 6Hz), 3.71 ( 
3ft s), 4 79 (2ft s), 6.74 (lft d. J=16Hz), 6.76-6.88 (3ft m), 7.23 (lft 
t, J=8Hz), 7.44-7.51 (lft m), 7.47 (lft d, J=16Hz), 7.99 (lft d, J=8Hz) 
, 8.27 (lft t, J=6Hz), 8.57 (lft dd, J=5, 1Hz), 8.77 (lft d, J=2Hz) 

25 mmmsi 
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wmm 5 o izmvttmz&Qit&m 105 
itsmi 0 5 



o 



fy^nfjT"' (io5) 



BWl : mp 105-10rc (SSSx?;W 
5 'H-NMR (CDCI3) 6 : 1. 28 (3R t, J=7. 1Hz) , 3. 85 (3H, s) , 4. 25 (2H, o, J=7. 1Hz) , 
4.51 (2H,d, J=5.7Hz), 4.66 (2H, s), 6.30-6.40 (lH.br), 6.49 (1H, d, J=15. 7H 
z), 6.77 (IE d, J=8. 1Hz) , 6.81-6.89 (2am), 7.27-7.34 (lH,ra), 7. 65 (IE d, J 
=15. 7Hz), 7.74-7.80 (IE nO. 8.52-8.56 (lEm). 8.68-8.69 (lEm) 
*Bgfll5 2 

10 (E) -N- (3. 4->^ h^5/7 3i^;W -fl-* 3^-3- (3-bf U -2-^P^ 
^75 F • (ib^r#J 13 5) 



£B£M4 9 Tf^Sllfc (E) -N- (3, 4->>* h^->7i^M -N-^;U-3- (3-tf 
U^;W-2-yn^>MT5 H 1.63g, n— V>$m L0ZgRX&?5/U> 10ml © 

^a7hif77^- (^DU/JsM : ^^y-;i/=30:l)T»MU (E)-N- (3, 
4-5>j* h^^^ai^;W-N-^^;i/-3-(3-tfU> ? ;W-2-yn^>m^T5 K* 
jtfFRttbT 1.66g(97«) &te£©fe©K3£rt2k3l • 

20 g(89X)fc#&. 

J (4^:mp 167-169'C (ffiMX.^-*? J—)V> 




• HCI 
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■H-NMR (DMSO-de. 100*0 <5 : 2.79 (2ft t, J=7. 1Hz), 3.00 (3ft s), 3.67-3. 
74 (2ft m), 3. 67 (3ft s), 3.72 (3ft s), 6.70-6.83 (3ft m), 7.15 (1ft d, J 
=15. 1Hz), 7.37 (1ft d, J=15. 1Hz), 7.66-7.73 (1ft m), 8.33-8.37 (1ft m), 
8.63-8.66 (1ft i), 8.93 (lft br s) 

5 mm 5 3 

m&m 5 2 \zmvttmiz& vtt&m 1 3 6 

fl^ttl 3 6 



44^ : mp 182-187*C 

10 'H-NMR (DMSO-d^S: 2.88-2.95 (2ft m), 3.72 (3ft s), 3.75 (3ft s), 3.81- 
3.92 (2ft m). 6.76-6.91 (3ft m), 7.44 (lft d, J=15. 6Hz), 7.77 (lft d. J= 
15.6Hz), 7.96 (lft dd, J=8. 2, 5.4Hz), 8.58 (lft d, J=8. 2Hz), 8.82 (lft d 
, J=5.4Hz), 9.08 (lft brs), 10.62 (lft t, J=5. 2Hz) 
ggjfiM5 4~6 1 

15 Wtm 4 9 TM&Stlfc CE) -N- (3, 4-^;* h^->7x^M -fl-pWW3- (3-t° 
U 5>;M -2-^n^>mT5 F ^^tLT»X«Mi:ffilL, ft£4& 1 

MBFlI 5 4 
{ti^»14 0 




(136) 



• HCl 
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OCH 3 (140) 



•HCI 



: mp 165-170*0 MV^unj— M 
'H-NMR (DMSO-dg, lOOO) 6 : 2. 78 (2ft t, J=7. 1Hz) , 3. 00 (3ft s) , 3. 66 (3ft s) , 
3. 66-3. 72 (2ft m). 3. 72 (3ft s). 6. 70-6. 84 (3ft m) , 7. 08 (lft d, J=14. 8Hz), 7.36 
5 (lft d, J=14 8Hz) , 7. 53-7. 60 (lft m) , 8. 17-8. 22 (lft m) , 8. 57-8. 60 (lft m) , 8. 84 
(lft s) 

mm* 5 5 

14 1 



10 tt^:mp 201-2050 (X— "rlV-*?;— )V) 

'H-NMR (DMS0-d 6 , 100*0 <5 : 2. 78 (2ft t, J=7. 0Hz) , 3. 00 (3ft s) , 3. 66 (3ft s) , 
3. 66-3. 72 (2ft m). 3. 72 (3ft s), 6. 70-6. 82 (3ft m) , 7. 11 (lft d, J=15. 6Hz) , 7.37 
(lftd, J=15. 6Hz), 7. 60-7. 67 (lft m), 8. 26-8. 31 (IE m), 8. 61-8. 65 (lft m), 8.88 
(lft s) 

15 ®Bt#l5 6 
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(142) 



tt^rmp 138*0 (X— r)V-*d?;— )V) 

•H-NMR (DMSO-dg, 100*0 6: 2. 78 (2ft t, J=7. OHz) , 3. 00 (3ft s) , 3. 66 (3ft s) , 
3. 66-3. 72 (2H. m) . 3. 72 (3ft s) , 6. 71-6. 81 (3ft m) . 7. 07-7. 16 (1H, m) , 7. 33-7. 41 
5 (lft m), 7. 63-7. 71 (lft m), 8. 29-8. 34 (lft m) , 8.62-8.66 (111111), 8. 88 (lft s) 

tel=r#J 14 3 



: mp 152*0 {JL—^)V-*5>J—)V) 
10 'H-NMR (DMSO-ds, 1000) 6: 2. 78 (2ft t, J=7. 1Hz) , 2. 99 (3ft s) , 3. 63-3. 71 (2 
ftm), 3. 67 (3ft s), 3. 72 (3ft s), 6. 70-6. 84 (3ft m) , 6. 96-7. 04 (lft m) , 7.20-7.4 
0(2ftm), 7. 93-7. 98 (lft id), 8. 48-8. 52 (lft m) , 8. 72 (lft s) 

mmms 8 

fcHrtf 14 4 




•H 3 P0 4 
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'H-NMR (DMSO-de, 10(TC) 6: 2. 44 (3ft s) , 2. 78 (2H, t, J=7. 1Hz) , 3. 00 (3ft s) , 
3. 67 (3ft s), 3. 66-3. 72 (2H, m) , 3. 72 (3ft s), 6. 71-6. 84 (3ft m) , 7. 09 (lft d, J=15 
.2Hz), 7. 36 (lft d. J=15. 2Hz), 7. 58-7. 66 (lft m) , 8. 23-8. 28 (lft m) , 8. 60-8. 63 ( 
lftm), 8. 85 (lft s) 

14 5 



: mp 129. 5-131. 5X: (T-fe h» 
'H-NMR (DMS0-d 6 , 100T;) <5 : 2. 71-2. 82 (6ft m), 2. 99 (3ft s), 3. 63-3. 71 (2ft m) 
10 , 3. 67 (3ft s), 3. 72 (3ft s), 6. 70-6. 76 (lft m) . 6. 79-6. 84 (2ft m) , 6. 95-7. 04 (1H 
,m), 7. 29-7. 40 (2ft m) , 7. 92-7. 97 (lft m) , 8. 48-8. 52 (lft m) , 8. 72 (lft s) 

mm* 6 0 

it&m 14 6 



15 tttfc : mp 128. (?-*?J-)V> 

'H-NMR (DMS0-d 6 , 100^) <5 : 2. 78 (2ft t, J=7. 1Hz) , 2. 99 (3ft s) , 3. 67 (3ft s) . 

3. 67 (2ft t, J=7. 1Hz) , 3. 72 (3ft s) , 6. 63 (2ft s) , 6. 70-6. 76 (lft i) , 6. 80-6. 85 (2 

ftm), 6. 95-7. 04 (lftm). 7. 29-7. 39 (2ft m) , 7. 92-7. 97 (lft m) , 8. 48-8. 52 (lft m) 

, 8. 72 (IE s) 
20 SE&ftl 6 1 
14 7 
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COOH 
COOH 



(147) 



&m : mp 104-106^ <7±b» 

'H-NMR (DMS0-d 6 , 100*0 6: 2. 43 (4H, s) , 2. 78 (2ft t, J=7. 1Hz) . 2. 99 (3ft s) , 
3. 63-3. 72 (2am). 3. 67 (3ft s), 3. 72 (3ft s), 6. 70-6. 85 (3ft m) , 6. 95-7. 04 (lft m 
5 ), 7. 30-7. 40 (2ft i) , 7. 92-7. 97 (lft m) . 8. 48-8. 52 (lft m) , 8. 73 (lft s) 
SgB#16 2R^6 3 

Wtm 3 CTCfc^&fCi D it&® 15 3 15 4 

mmm6 2 

Yb^l 5 3 



'f£4£:mp 172-174 < C 0^7-;i—X-^;i/) 

'H-NMR (DMS0-d 6 , 100*0 5: 2.79 (2ft t, J=7.0Hz), 3.00 (3ft s), 3.66-3. 

72 (8ft m) , 6.70-6.83 (3ft m), 7.30-7.50 (3ft m), 7.72-7.76 (lft m), 7.9 
4-8.02 (lft m). 8.61-8.64 (lft m) 
15 mm.M6 3 
<fb£-^15 4 




(153) 
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f£4£:mp 192-195TC S—)V-3L— r)V) 

'H-NMR (DMSO-d 6 , 100*0 <5 : 2.78 (2H, t, J=7.0Hz), 3.01 (3H, s), 3.65-3. 
71 (8R m), 6.69-6.80 (3ft m), 7.29 (2ft m), 7.86-7.90 (2ft m), 8.70-8.7 
5 3 (2ft in) 

(E) -N- [2- (3, 4-5>* h 3^>:7 a::^) -2-t+yx?;H -N-pt 5P;V-3- (3-tf U ^ 
JW-2-^o^s>17$ F W&mi 5 5) 

OMe 

10 3*. 4'-v^ b^T-fe h^^7 > 14. 65g (81mmol) \ZX.—^)V 250ml 
n^;PA 100ml £m*^T^#bfco ^dd*M 22ml fclliif 4. 1ml 

15 t7Un*?>: H^X^;V=30 : 1) fcTftaU 2-^n^E-l- (3, 4-v^ 

x-;i/) x^y> R90g (71%) £#fc e 

■H-NMR (CDCgd: 3.95 (3H. s), 3.97 (3ft s), 4.41 (2ft s), 6.91 (1ft d. 
J=8Hz), 7.55 (1H, d, MHz), 7.62 (1ft dd, J=8Hz, 2Hz) 
-f vzfu/^y—JV 200ml \Z m*^)\,7^>7mWl 133ml £Jn7t7jtfjrFJi#b 
20 fee <V^n/NV-;i/ 10ml RtfS^nn*^> 10ml £ 2-r/n^E-l-(3, 4->^ h 




47 



WO 03/086396 PCT/JP03/04227 



^5/7x^1/) x^/> 8.47g (33mmol) SJffiSU 1 IfcMjWtT 

iTbfe. MT^Tm 15 ^^T-Tj^bfeo R^^©^^^-eMi£^ 

) X^y > • ^bTK^mm 6. 36g (67%) £#fc„ 
5 'H-NMR (CDC1 3 + MeOH-d<) 6 : 2.81 (3ft s), 3.96 (3ft s), 3.98 (3ft s), 4. 
60 (2ft s). 6.99 (1H, d, J=8Hz), 7.53 (1ft d, J=2Hz), 7.64 (1H, dd, J=8H 
z, 2Hz) 

h^>X-3-(3-t!U> 5 ;i') 7?V)VM 1.44g (9. 65mmol) {^>?^Dn^^>50 
ml S:^>Ux^;UT5> 2.69ml (19. 30mmol) ZMtemZ- 10 frmMWVfzi* mz. 
10 , tf/to-Ol^nU F 1.18ml (9. 65mmol) SJtl*. 13 ^il#b7to 1- (3,4-^ 
h+'>7x-JW -2-(*5W7^/) x^y>-^7jcmm^ 2. 79g (9.65mmol 
) £ y?^ D n y^ > 4ml Rtf h U x^;VT 5 > 1. 34ml (9. 65mmol) J£ 
^I€r^l^jti0b^-T?30^ii#bfco S^^^zK, ^fPfiWzK-C^m^ 

15 Jl/*7A^Q , 7h^77^- (v^OD^^> : *&J-)l=\0 : 1) fCTffgg 

gkVXWmtt&m l. 84g (5.41mmol, 56%) £#fc„ 
l§#c:mp 193-194'C (y7nn^^>/^3'/-;i'/AW» 
'H-NMR (DMS0-d 6 , 100*0 6 : 2.95 (3ft s), 3.83 (3ft s), 3.87 (3ft s), 4. 
20 97 (2ft br), 7.09 (1ft d. J=8Hz), 7.26 (1ft br), 7.34 (1ft dd, J=8Hz, 5H 
z), 7.48 (1ft d. J=15Hz). 7.51 (1ft d, J=2Hz), 7.65 (1ft dd, J=8Hz, 2Hz) 
, 8.01 (1ft m). 8.49-8.52 (1H, m). 8.79 (1ft m) 

mm*ie> 5 

(E)-N-[2-(3,4-y^h*y7x-JW -MkFD+y-fS;) x^;H-N-pWV 
25 -3- (3-tf U v 5 ;!/) -2-7°o^>^75 H (-fk^l5 6) 
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.OMe 



'OMe 



(156) 



N 



(E) -N- [2- (3, A-J* b^y^=-JV) -N-^Wl^- (3-tf U 

^jW-2-^D^>i75 F 165mg (0. 5mmol) 3ml £3JDx., -20 iCfcdtfcab 

fc, P^MHbfc^ 5KtK^T50% fc FD^i^T 5 >7K2» 0.62ml (lOmmo 

5 i) ^mxxmux-Rm^rco m&\zmhM\z 22 mmfcjfczttwi, Tjciomi^ 

m&ttfr 10ml ZMfLTrnm^)]/ 10ml T 3 tnHSffib^o W$l«£7.R40mL IS 
^7K40mlT)iS^#m, ^TkW^^^A lOg -c&mvrco ffrmMzmn 

u M^m^ufco m^ntzMmm^vti'fyi 20g ^ra^^nTh 

10 {C^Dffli^bfe y^no/^> : *^7-;i/=100 : 3. 5) 0 mW& 

> iix^V 5ml &£Kn -'vfrU^ 15ml 5&>5?¥SgSb;fc. OTfc^W 91mg m 

tt^ : mp 172-173*0 mm^)l-^\^» 

'H-NMR (DMSO-de, 100*0 6 : 11.2 (1ft brs), 8.78-8.88 (1ft d), 8.50-8.53 
15 (1ft dd, Jrl.4Hz, J 2 =5.4Hz), 8.00-8.04 (1ft d, J=l. 88Hz), 7.42-7.50 (1 
ft d), 7.33-7.40 (1ft m), 7.10-7.18 (2ft m), 7.18. 7.19 (1ft d, 4.4Hz), 
6.89-6.93 (1ft d), 4.82 (2ft s), 3.75 (3ft s), 3.72 (3ft s), 2.91 (3ft s) 

mmm6 6 

(E) -N- [2-k F o3r->-2- (3-^ h^v-4-b F u^y^~)V) -N-pWV- 
20 3- (3-tf U S?;W -2-^D^>17 5 F tft^fc 15 8) CD^fiK 
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h ^>X-3- (3-tTU 5?)V) 72 U 805mg TkX$ V U x^75 > 0. 83ml © 
y^f»A75 F 10ml #ttfcfc!/XCM';i^nU F 0.70ml £#n*., SIT 
lO^NHJH^bfcSb, fflt***:7U> 1.26g^h'JxfjV75> 1.66ml <D 
S?^^*M75 F 10ml JSSc&JD*., itgTl^Wbfc, KJ£iI'&'»fc: 

y-;i/= 50:1)T»»U «S^^» 1.41g (80%)£#fc o 

'H-NMR (DMSO-dg, 150*0 6 : 3. 00 (3H, s) , 3. 47-3. 70 (2H, m) , 3. 76 (3H, s) , 4. 6 
10 6-4. 91 (2H, m) , 6. 71 (IE d, J=8. 0Hz) , 6. 78 (IE dd, J=8. 0, 1. 8Hz) , 6. 93 (1H, d, J=l 
.8Hz), 7. 00 (lft d, J=15. 6Hz) , 7. 25-7. 42 (1ft m) . 7. 34 (lft d, J=15. 6Hz), 7.79-8 
.02(2ftm), 8. 49 (lft dd, J=4. 8. 1. 6Hz) , 8. 71 (lft d, J=2. 2Hz) 
7 

(E)-N-^^;WN-(3-^ h^rS/-4-k Ka*->7xt*>;W-3-(3-t:U^W-2-^n 
15 ^>^T5 F (.it&Wl 6 2) ©<g-j£ 



(E) -N- [2-fc F n^p v-2- (3-* h 3r>--4-b F o+y7i-;M X3VM -N-* ^ 
;V-3- (3-tf U F 656mg (2mmol) (D^^> 12ml 

T;i/rf>^fflmTT, 2, 3-^nn-5, 6-^vOV-l, 4-^>l/*y > 468mg(2mm 

20 oi) mux, iiai?2iwu^ wmu^a^^^ufe^ *gj&&MET 

fcg*U »*7^D'7h^77^- (i7nn*M:/^y-;v= 50:1 
) "Cmtm, «EES£«U *t»fc£4fe& 362nig(56X)#;fc. 
: 7^77X 

'H-NMR (DMS0-d fi( 100*0 <5 : 3. 13 (3ft brs) , 3. 88 (3ft s) , 4. 97 (2ft brs) , 6. 87 
25 -6. 99 (lft m). 7. 04-7. 62 (5ft m), 7. 93-8. 17 (lft m) , 8. 43-8. 64 (lft m) , 8.70-8.9 




(162) 
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5Uftm), 9. 59 (1H. brs) 
mBM6 8 

fc&Wl 6 3 




.OMe 



OMe 



(163) 



5 



'H-NMR (CDCI3) 5 : 3.97 (3ft s), 3.98 (3H, s), 4.88 (2ft d, J=4.2Hz), 6.6 
6 (1ft d, J=15.7Hz), 6.90 (1ft brs), 6.95 (1ft d, J=8.5Hz), 7.34 (1ft dd 
, J=7.9, 4.8Hz), 7.54 (1ft d, J=2.0Hz). 7.69 (1ft d, J=15.9Hz), 7.70 (1H 
10 , d, J=2.0Hz), 7.83-7.85 (1ft m), 8.59 (1ft dd, J=4. 8. 1.4Hz), 8.78 (1ft 
d, J=1.8Hz) 
m&M6 9 

(E)-N-[2-(3,4->>^h4^>7i-;W-2- X5P;tf-3- (3- tTU 

)-2-^D^>^75 F (te&IIO 1 6 4) (D&f& 



*&>tt— )V±bW& 0.62g (8. tom\)<D*&/ — ;W 20ml **Kih7> 
x _ 3) /3 - ~ h n7^I/> 1. 42g (8mmol) &1M?l. MMTC 5 #M 

«#U 0.46ml fcira*.* Hfc 5 #Mi*#bfc. ^^y-;V*«ET, 

^□Th^W- (^+f-> : IftfcX^WlO: 1) T#»i*&©U 2-(3. 4-^ 




(164) 
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h^rzsy^-M-l- -hPX^> 1. 24g (60%)#fc o 

2- (3, A-z?* h^riyy^~M -2- (^Jltt) x h ox^ > 1. 22g (4. 8mmol) 
0D5^h7tHD7^> 20ml ^^T;Va'>#fflmT, *&m.&*<D7mi&)?' 
*y&7)l>5.~V2±0.47g Ofh7kFD77> 10ml ^ClTlfi. 30 

5 ftm$m&. Rjfcm&mzfcifcnwT^ * o.47mu 15% tr^w-fu^a?]^ 

^0.47g> tK 1.14ml ^iWbfc. U ^A£jP;t, »#IWl**fc 

tt»U 2-(3,4-^h^'>7i-;W-2- X5F;l/X 5 

£ 0. 98g#fco 

10 d(D2-(3,4-> ? ^ h^->^aiXjW-2- X^;VT5>M^0.9 
6g £ h ^ >7s-3- (3-tf U 5^;M T^7 U JVM 0. 63g (4 2mmol) <D^^)V^)Vh, 
75 F 10ml JgScfcfcJfrT* yX^U>Hy7^H 0.69ml , h'Jx^75 
> 1.17ml ^J«JD^, ^T10^M#brco ^J&^MWTkSriP;^ » 

^v^-tf-> : ^nn*Jl/A : X^/— ;V=8:2:1) T*jt®U S^ft^Sr 788mg(4 
7ft) 

mk : 7^7 77 

•H-NMR (CDCLjJS: 2. 00 (3ft s), 3. 64-3. 99 (3ft m), 3. 87 (3ft s), 3. 88 (3ft s 
20 ), 6. 06-6. 30 (lft m), 6. 43 (lft d, J=15.8Hz), 6.74-6.97(311, m), 7. 29 (lft d 
d, J=8.0, 4 8Hz), 7. 61 (lft d, J=15.8Hz), 7. 70-7. 86 (lft m). 8. 55 (lft dd, 
J=4 8, 1. 6Hz), 8. 69 (lft d, J=2. 0Hz) 

wmmi 0 

(E)-N-[2-(3, 4->>* h^>7xZjl/)-2-WX?JW-N-/fJl-3-( 
25 3 -tf U 5?;W " 2 >^^T 5 F 16 5) ©-g-JBfc 




(165) 
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4T#^nfdb^tl3 9 0mgtD-V>titl3 0 Omg&tft&zfc h 

i ^tK3 omi £#nxu 7m^^zmm^)V2 o 

m 1 T 2 HtfStBbfco @1^x^;Mi£&fc>i3\ 7jc 5 0 m K mwBtMik 5 0ml 

7^0Thy77^- (^DD^^> : ^^7— ;i/=l 0 0 0:1 5) \ZX 
«f«U «^H6 1mg (14%) Sr#fe 0 
'14^ : H# 

'H-NMR (DMSO-de) 5 : 3. 53 (3ft s) , 3. 94 (3H, s) , 3. 97 (3ft s) , 5. 60 (2ft s) , 6. 93 
(lft d. J=15Hz), 7. 35 (IE d, J=15Hz), 7. 55 (lft d, J=l. 9Hz) , 7. 63-7. 82 (1ft m) , 7 
. 78-7. 87 (lft m) , 8. 49-8. 67 (3ft m) , 8. 80 (lft d, J=2. 0Hz) 

U- 9 3 7 tt*X*^XXT7- If IV ZMMlsfc (Torphy, T. J 
. etal., J. Pharmacol. Exp. Ther., 263. 1195-1205 (1992) )„ PH]cAM 
PtcAMP (UM) ^SK/M/-i7— hVXm^\ 3 0^f B 13 0W> 

(%) = 1 0 0 x (^■^M-^MK^Pl^flt) /*lf!ISMft 
-r^THJ^^ dupl icate TgHISLfco >SSJil:£« 1 \z^ir 0 
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mf * o ffi m 

1. (I) : 

R 1 R 2 R 3 A 
,111 1 

II ! 
X B 

* v'Sfr & Stems 1~3 <0ODg|kgTB$l£ tlfcfi^ 7 x. U R 1 « 

zKfitlim C H -7 WVSX«7U -JH^tL, R 1 C H -T;Wr 

y7/SX«C„-7^n^~>-*M-M^St, R'fcfeM&lSC^Xfci: 

&5£: =N-Y 

15 T^^n^sx^ 

: -Z'-M-Z 2 - 

20 T^2n&S£glU A*«tKKS7?, BdU-C H -7^-<$^/- 

)V-2- -f;VST*oT i bJ;<, nttl~3©«BBc^-r. ] 

T^$ns try >W7£ u ;hkt^ Httt^xtt-ecDH^w^^^n*^*^ 
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msasr u —frtti/m* &s«n* i~3 MogmxTfim^nfcfim? x~;i/ 
10 iv la^fflo 

3. S&fBsS (I) fc^WT, A r 2 ^ 1 ~ 3 fi©C H -7Jl/3^^STtI$nfe 

@i7x-;H$iU R 3 ^c H -T;i/^r;i/S^-rWAfccDiSfflm2^fBm©^ 

4. fufEit (I) \Z&^T, Ar 2 TS£*l£fi$i:7:cx;i/g^\ 5£fc, AD^> 
20 XS^^nrc^i^STfe^it^olSHm l «fB*fc©*x*>?x7^^-- e IV 

25 b£ • mm&~?&z>mik(D$m j % i ^femo^^^xx^^-if iv mmm* 
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